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Claims 

[ci] 1. A process for fabricating a substrate, at least com- 
prising tlie steps of 

providing a semi-finislied substrate liaving a plurality of 
insulating layers and a plurality of patterned metallic lay- 
ers alternately stacked over each other, wherein the pat- 
terned metallic layers are electrically interconnected, the 
two outermost insulating layers in the semi-finished 
substrate are defined as a first insulating layer and a 
second insulating layer, two inner patterned metallic lay- 
ers are defined as a first patterned metallic layer and a 
second patterned metallic layer, the first insulating layer 
and the second insulating layer cover the first patterned 
metallic layer and the second patterned metallic layer re- 
spectively, and the first insulating layer and the second 
insulating layer have a plurality of first openings and a 
plurality of second openings that expose the first pat- 
terned metallic layer and the second patterned metallic 
layer respectively; 

forming a first seed layer on the first insulating layer and 
in the first openings and forming a second seed layer on 
the second insulating layer and in the second openings; 
forming a first mask layer and a second mask layer over 



the first seed layer and the second seed layer and pat- 
terning the first mask layer and the second mask layer to 
form a plurality of first patterned openings and a plural- 
ity of second patterned openings, wherein the first pat- 
terned openings and the second patterned openings ex- 
pose the first openings and the second openings respec- 
tively; 

depositing a first metal and a second metal into the first 
openings and the second openings to form a first metal- 
lic layer and a second metallic layer respectively, wherein 
the first metallic layer and the second metallic layer are 
positioned over the first seed layer and the second seed 
layer, and the second metallic layer is partially filled into 
the second patterned opening in the second mask layer; 
removing the first mask layer and the second mask layer; 
forming a third mask layer over the first seed layer and 
the first metallic layer and forming a fourth mask layer 
over the second seed layer and the second metallic layer, 
wherein the third mask layer has a plurality of third pat- 
terned openings that exposes the first seed layer and the 
first metallic layer; 

forming a plurality of circuit lines inside the third pat- 
terned openings such that the circuit lines are positioned 
over the first seed layer and the first metallic layer; 
removing the third mask layer and the fourth mask layer; 
removing the exposed first seed layer and the second 



seed layer; 

forming a first solder mask layer and a second solder 
mask layer on the first insulating layer and the second 
insulating layer, wherein the first solder mask layer and 
the second solder mask layer has a plurality of first sol- 
der mask openings and a plurality of second solder mask 
openings, and the first solder mask openings at least 
expose a portion of the circuit lines and the second sol- 
der mask openings expose the second metallic layer; 
forming a third seed layer on the first solder mask layer, 
in the first solder mask openings and on the circuit lines 
exposed by the first solder mask openings and forming a 
fourth seed layer on the second solder mask layer and 
on the second metallic layer; 

forming a fifth mask layer over the third seed layer such 
that the fifth mask layer has a plurality of fourth pat- 
terned openings that exposes the first solder mask 
openings and forming a sixth mask layer over the fourth 
seed layer; 

forming a plurality of contacts inside the first solder 
mask openings above the third seed layer such that the 
contacts and the circuit lines are electrically connected; 
removing the third mask layer and the fourth mask layer; 
and 

removing the exposed third seed layer and the fourth 
seed layer. 



[c2] 2. The substrate fabrication process of claim 1, wherein 
the step of forming the first seed layer and the second 
seed layer on the first insulating layer and the second in- 
sulating layer is performed by an electroless plating op- 
eration. 

[c3] 3. The substrate fabrication process of claim 1, wherein 
the step of forming the circuit lines inside the third pat- 
terned openings is performed by an electroplating oper- 
ation. 

[c4] 4. The substrate fabrication process of claim 1, wherein 
the step of forming the first solder mask layer and the 
second solder mask layer on the first insulating layer and 
the second insulating layer is performed by a screen 
printing operation. 

[c5] 5. The substrate fabrication process of claim 1, wherein 
the step of forming the third seed layer and the fourth 
seed layer is performed by an electroless plating opera- 
tion. 

[c6] 6. The substrate fabrication process of claim 1, wherein 
the step of forming the contacts inside the first solder 
mask openings is performed by an electroplating opera- 
tion. 



[c7] 7. A process for fabricating a substrate, at least com- 
prising tlie steps of: 

providing a semi-finislied substrate including a plurality 
of insulating layers and a plurality of patterned metallic 
layers alternately stacked over each other such that the 
patterned metallic layers are electrically interconnected, 
wherein at least one of the insulation layers is located on 
a surface of the semi-finished substrate and defined as a 
surface insulating layer; 

forming at least a circuit line on the surface insulating 
layer such that the circuit line and the patterned metallic 
layers within the substrate are electrically connected; 
forming at least a solder mask layer over the surface in- 
sulating layer, wherein the solder mask layer has at least 
an opening that exposes the circuit lines; and 
forming a contact within the opening of the solder mask 
layer such that the contact and the circuit line are elec- 
trically connected. 

[c8] 8. The substrate fabrication process of claim 7, wherein 
the step of forming the circuit line on the semi-finished 
substrate comprises: 

performing an electroless plating operation to form a 
seed layer over the surface insulating layer, wherein the 
seed layer and the patterned metallic layers within the 
semi-finished substrate are electrically connected; 



forming a mask layer over the seed layer and patterning 
the mask layer to form a patterned opening; 
performing an electroplating operation to form the cir- 
cuit line within the patterned opening; 
removing the mask layer; and 
removing the exposed seed layer. 

[c9] 9. The substrate fabrication process of claim 7, wherein 
the step of forming the solder mask layer over the sur- 
face insulating layer is performed by a screen printing 
operation. 

[ciO] 10. The substrate fabrication process of claim 7, wherein 
the step of forming the contact inside the opening of the 
solder mask layer comprises: 

performing an electroless plating operation to form a 
seed layer on the solder mask layer, in the opening in 
the solder mask layer and on the circuit line such that 
the seed layer and the circuit lines are electrically con- 
nected; 

forming a mask layer on the seed layer and patterning 
the mask layer to form at least a patterned opening that 
exposes the opening in the solder mask layer; 
performing an electroplating operation to form the con- 
tact within the opening of the solder mask layer such 
that the contact and the seed layer are electrically con- 
nected; 



removing the mask layer; and 
removing tlie exposed seed layer. 

[cii] 11. A substrate, at least comprising: 

a semi-finished substrate comprising a plurality of insu- 
lating layers and a plurality of patterned metallic layers 
alternately stacked over each other, wherein the pat- 
terned metallic layers are electrically interconnected; 
a solder mask layer positioned on the semi-finished 
substrate, wherein the solder mask layer has at least an 
opening; and 

at least a contact positioned on the semi-finished sub- 
strate, wherein the contact is located within the space 
bounded by the sidewalls of the opening in the solder 
mask layer and the semi-finished substrate such that the 
contact and the patterned metallic layers of the substrate 
are electrically connected together. 

[ci2] 12. The substrate of claim 11, wherein the substrate fur- 
ther comprises a through hole that passes through the 
semi-finished substrate and is substantially aligned with 
the contact. 

[ci3] 13. The substrate of claim 11, wherein the material con- 
stituting the contact comprises copper. 

[ci4] 14. The substrate of claim 11, wherein the substrate fur- 



thermore comprises at least a circuit line positioned on 
the semi-finished substrate and electrically connected to 
the contact, and the solder mask layer covering the cir- 
cuit line. 



